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1 San Uarlos, Ariz., 3d ; Fort McDowell, Ariz., 3d to 6th : Fort 
Mojave, Ariz., 4th to 7th ; Rio Qrande City, Tex., 291h, 30th. 

-- - ._ _. .-- _- . __ - __. ___ _ _  _- . --  __ - __ __ _ _  ._ . _- 
SAND STORMS. 

Sand storms were reported during the month, as follows :* 

western Peunsylvani-a, 66.07; New Jersey, 67.84; Delaware, 
65.00; Maryland, 66.62; District of Columbia, 66.22; Vir- 
ginia, 64.60; North Carolina, 70.92; South Carolina, 71.46; 
Georgia, 69.98; emtern Florida, 68.74 j western Florida, 70.91 ; 

... . -- . . . . . . . . . .  .- . . . . .  ... .- -- ... .- . . . . . . . . . . . . . . . . . . . . .  - . . .  

no Sigl1illS were ordered, aud in eleven instances wiuds which 
would have justified the display of on-shore siguals, but for 
which '110 siguals were ordered. The display of on-shore sig- 
nals Was discontinued on JUlV 13th. 

, VERIFlCATIONS. 

_. 

There were fiftkn omissions topredict out of 8,520,'or 0.18 
per cent. Of the 8,514predictious that have been made, eight 
hundred and thirty-seven, or 9.83 per cent., are considered 
to have entirely failed ; seven hundred and thirty-tlirec, or 
8.61 per coat., mere one-fourth verified; 8,018, or 23.70 per 
cent., were one-half veri0ed; 1,565, or 18.38 per cent., were 
three-fourths verified; 3,361, or 39.48 per cent., were fully 
verified, so far as can be ascertained from tlie tri-daily reports. 

The predictions for all districts east of the Rocky Mountains 
for July, 1887, were made by 2d Lieuteuant John P. Fiuley, 
Signal Corps, Assistant, except from the 17tl1, 3 p. m., to tlie 
19th, 10 p. m., inclusive, when they were made by 2d Lieuten- 
ant F. M. M. Beall, Signal Corps, Assistant; those for the 
Pacific coast districts were made by 2d Lieutenant J. E. Max- 
field, Signal Corps, Assistant; the verificatioiis were deter- 
mined by 1st Lieutenant Robert Cmig, 4th Artillery, Acting 
Signal Officer and Assistant. 

CAUTIONARY SIGNALS. 
Of the total number of siguals ordered during July, 1887, 

it was practicable to determine the jiistification or failure of' 
seventy-five; of these, twenty-six, or 34.66 per cent., were 
fully justified both as to direction aud velocity. Number of 
signals ordered for soiitlieast winds, five; fully justified both 
as to direction and velocity, three, or 60.00 per cent. Num- 
ber of signals ordered for soutwest winds, twenty-two; fully 
verified both as to direction and velocity, teu,  or 45.45 per 
cent. Number of signals ordered for northwest winds: six; 

-Y 
~~ 

No cold-Gave signals were ordered duriug the month. 

The following is from the report of the LIMicliigau State 

Wenther signnls nre now displayed in om hundred and thirty-two towns in 
the state, and are very fnvorably commented on. The rediction of the weather 
for the twenty-four hoitrs from 7 a. m. to 7 n. m. has !een verified during July 
as follows (the verification is tnken from reports of displngtuen furnished 
monthly to this ofice) : temperature, 8 2 9  per cent. ; wenther, 86.7 per cent.; 
tern )ernturc nnd weat.her, 84.3 per cent. 

The weather atid tern crntiirc signnls nre now cnrried on the hnggnge cnn  
of the following roads: 'b. ,  G. H. k hl. K'r., C. R: G. 1'. R' Port Huron 
Division G. T. ~ ' y . ,  P. 1.1. SI S. ~ ' v . ,  the liiclii run Centrnl3;;:y System, G. 
1%. & I. R'y, trnd the ChiciLgo and W\'est Michignit It's. ' h e  first trains lenving 
the terminnl points cnrry the signnls, and there trrc now twenty-five trnins 011 
theNe different ronds tlint cnrry the signnls, nnd cover n very lnrge portion of 
the ngricitlturtrl district of tlie state, nnd bring the benefits of the servire within 
rench of the fnrrneru dong the line of tltew rotid# dnily, nnd ninny favorable 
comments nre made on the bcnefits dcrired. 

Tlic percentage of verificntion of weather predictions for *July on the D., 
G.  H., nnd hi. R y., is 84.7 forwenther nnd 83.3 for tern )ernture; on the C. R: G .  
T. R'y., weather, 81.3, and tempemtiire, 79. 7 ;  P. A. k N. R'y., wcnther. 
85.0, and tempertititre, 84.7. The other ronds have not been cnrrying the sig- 
nnls sitfficient time to compute the pcrcetitage. 

LOCAL VERIFICATIONS. 

Weather Service" for July, 1887 : 

Thc following is from the July, 1587, report of tlie LLMiuue- 

Vertficntions of wenther signnlu for hiintiesots were 77 per cent. for wenther 
and 76 per cent. for ternpernture ; for eastern Dakotn, 86 per cent. for weather 
and 88 per cent. for tempernture. 

The following is from the July, 1887, report of the 'lsouth 
Carolina Weather Serrice :" 

The perccntagc of verificntion of the weathernnd tempernture predictions for 
the whole stntc wns : for wenther, 84.8 per cent. ; for temperature, 94.G per 
cent. 

The following is from tlie July, 1887, report of the 6' Ten- 
nessee State Board of Health Bulletin :,' 

sota Weather Service :" 

The percentnge of verificntion of the tempernture nnd weather predictions 
during the month at  Fnycttevillc ntid Clarltsville were ns follows: Fayetteville, 

*In determining the eneral nvernge percentage and the percentngcs for the ' temperatnre, 100 per cent.; wenther, 71.0 per cent.; Clorksville, temperature, 
different elements, the btrcific const states hare not been included. 187.1 per cent.; wenther, 66.0 per cent. 

............. -. ....... ...... ....... ... . .. .. _--- 

STATE WEATHER SERVICES. 

The following extracts are republished from tlie reports for July, 1887, of the directors of' the various state weather services : 
The "Arkansas Weather Service," W. U. Simons, Signal 

Corps, director : 
The month nns marked by numerous loctrl rain storms, which were distribu- 

ted in n partial manner, some p r t s  of the state having nbimdnnt dnily mitis, 
others only nt intervals of severnl dnys, nnd in some locnlities only one or two 
sprinkles during the rnoyth, so thnt the total amount ran red from 8.7 inches 
to on1 .04 of an inch. lhese mitis did not uppenr in be?ts, nnd it woiild be 
dificuyt to precisely define their location. 'The greatest nmount of min fell at 

Forrest city, in the enxtern pnrt of the Htnte. while the next largest amount 
W:IH reported from Pine Bluff in the central pnrt, and the least nt Malverh 
nlso ccritrnlly Iocnted. 

Tlie temperature was apparently nbove the arern e nt most points, but inore 
pnrticulnrly in the central nnd northern portions t fan in the southeru. The 
tempernture reached or pnssed 90' on over twenty dayd of the month nt all 
stations cxcept 1':urekn S ring8, where it renched 90° on tlirce dnys ; a t  Con- 
wny on fourteen dnyH ; {ortia, fifteen days; Buck's Hnnge, seventeen d W  ; 
\Viisliington atid De Vnll's 13lufl; ench on eighteen dnys. 
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A cool wave pwsed over the entire stateon the 23d, and tlicre were but few 
pointa where the teniperature renclied 90° on thut day. The hi hest tempera- 
ture reported during the month was 10RO, a t  Lead Hill, on tfie 80th, but a 
maximum of a hundred or over i v m  reported from twenty-six stations. The 
hi$hest temperatures of the month were observed on the 30th and 31st ut niost 

l he re  wns no general storm during the month, nnd but one or two local 
wind storms ; these did but little dnmuge. 

Hail was reported in Nnrion connty on the 31st, and u very heavy thunder- 
storm, with purticulurly I~rilliunt lightning. 

p0;pta. 

The 6 ‘  Moiithly Review of the Illirioi~ Weather Service,77 
Col. Cha.rles P. Mills, director: 

The tnonth of July, 1887, wus notnble for its extreme heat, deficient ruinfull, 
lack of cyclonic disturbunces, rrnd coriscquetit cnsunlties. 

The menti tern )erntiire, eighty degrees, wus four degrees nbove tlie irorninl 
temperature for the motit), nnd is the Iiigliest nteun temperature recorded i n  
the ust thirteen yenrs. l’he mnximnm temperirture, l l O o  wns reported by n 
nuin\er of observ‘ers it! the northern division of the state, und is six degrees 
above the highest July innximitni temperature recorded in the pust ten w s .  
I he minimum temperature of the month, forty degrees (with light frostsf‘wns 
re orted on n. in. of the 4th front De I h l b  county, rnnktri the absolute range 
ofiemperature for the month seventy degrees, which is 8 o u t  fifteen degrees 
above the nvcrage tnonthlp rnnge for July. ‘I’ltc extreme hented periods were 
from the 12th to 18th nnd 27th to 3lst. 

The rainfnll was rent1 deficient in the mnjority of the seventy counties 
reporting, twelve o!whicfi reported n totul monthly rainfall of three inches 
and above; forty-eight reported from one to three inches; ei ht, less than one 
inch, nnd two, Vermillion und ISffinghan, reported no rn in fd  Genernl rains 
fell tliroughout the state from 1st to 3d, the amount deposited on these dates 
being p a t e ?  than the total for the rntnninder of the montli. The cool-wive 
of 22-23d was nccompnnied by herivy locul showers in sections of the central 
and throughout the northern pnrt of the southern division. Owing to thelong- 
continued drought, in ninny sections tlie water slrpply is very scarce; creeks und 
wells running dry thnt were nevcr known to fnil, uiid stock suffering grerrtly in 
consequence. 

The percentage of stinsliine for tlic inolitlt wns consitlerubly above the July 
1Iormiil percentup, US coni luted from the recordsof the ptrst seveii years. Ai1 
average of only ttiree c~ouJy drips wus reported from the centrnl division. The 
prymiling winds were southerly, nnd the nvernge honrly velocity but ttix 
miles. 

Purdue University, Lnfayette, direct.or: 

,I 

I 

The “Indiana Weather Service,” Prof. H. A. Huston, of 

The pressure for July was nbout normnl, being sliglitly below iir sortie locnl- 
ities, and slightly nl~ove in others. ‘ h e  rnnge was sinnil, though not remark- 
ably so. The grerrtest wns .400 at Indintrnpolis nnd Wortliington, und the 
least was .320 n Spicelnnd. 

The temperature for tlic month IIRS been extraordinarily high, the mean for 
the state being 6 O . 6  J)ovc the norinnl. At twenty-one sbtioris tlie niusimuin 
reached or exceeded looo, wliile ir t  ull t.be rest it renclied !)Do. At sevcrul 
stations n masitnuin of 106’ was reported, while ut Butlerville 106’ wns re- 
ported. The latter tetni~ernture has never been exceeded ut uti station of 
the State Wentlier Service, rind lius only once been reached--ut Eogausport 
in 1874. At Intlinrinpolia it Itns liceii tlie hottest July in seventeen years, 
being 4O.1 ubove the nienn of thnt period. l‘lie total number of degrees nt 
that stntion wns, on the 1st of AugtrHt, 142’ trbovc the norrnnl since the begin- 
ning of the year. In Wisconsin, Illinois, nnd Ohio the saiiic conditions pre- 
vailed. At hlilwuukee the nw\n for the month wus only once exceeded in 
ser~enteetr veurs, and theii only t.l~ree-teitths of ,a de rree-in 1878, while the 
means of til1 the otherjenrs have been coiisidernbly Power. At Springfield, 
Ill., it wns the hottest illy i n  eight years, mid nt Toledo, Ohio, the liottest in 
seventeen years. This extreme tetnpernture prevuiled in 11 st.retch of country 
embrncing the stntes of Ohio, Itiditinn, Illinois, Wisconsin, Iowa, Kelirasku, 
&souti, and lians~~s, in fact the grent corn-growing states of the Union. 
south of this tier of states, however, tlic tetnpernture wns nowhere excel)- 
tio;nlly high, seldoni exccedirig the nornial. 

l h e  precipitntion for the montlt wm much below the normal, nenrly three 
inches for the whole State. A s  the June ~)recipitution wns nlso sliort ubout 
the sume amount, the accnntnluting deficiency hus becoinc quite n serious 
matter. ‘Jlhe total deficiency at  Indinnupolis sincc tJanuar 1, w n ~ ,  on August 
1, 9.68 inches. This is probubly about the nvern e for t i e  state, nnd repre- 
sents nn eiiorn~ous n gregnte dcficiency-neurly calf a million. tons to the 
sqllarc mile. At 1 1 1 ~ 1 t r n t r  olis there ltns beell only one July 111 seventeen 
Years in wliiclr the ruinfnll ~ I M  been less thnn this-thnt wns in 1881, when it 
WUs 0.82 inch. I t  is n curious fiict that at  this stotion riiore rain fell during 
thu month in the five yenrs endin 1876 thnn.in tlte twelve succeeding yenrs 
UP to date. I t  is held by some k u t  there is u periodicity in these terms of 
drought nnd coupious ruirifnll, bnt, for so fnr, obscrvntion docs not siipport 
!uch n theory-no relitrble tip )roach to periodicity has yet been discovered. 

I !he peculiar atmospheric conditions that produce drought urens from time to 
in various prrts of the 1Jnitcd Stntes itre not well understood, nnd much 

yet to he leurned in thnt diractioii. Why the st.ntes of Illinois, Indinnn, 
Ohio should thus, this year, be purclied nnd burned up for Inck of rain, 

the fitntes to tlie south uiid northwerd liave nn averngc, or more than 
nYerage, [)recipitatiori is a mcteorologicnl problein tlrnt yet iieeds n sntisfnc- 

. 

tory solatton. 

At 8 few atations heavy showers were reported during the month, princi- 
pally on the 4th and 2lst. Muncie had 1.95 inches on the 4th, Farmland 1.07 
on the sume dnte. Richmond had 1.46 inches on tlie 21st, and Worthington 
1.88 inches. Thunder-storms were reported ou the lst, 2d, 3d, 4th, Gth, Gth, 
7th, 8th, 9th, 18th, 19th, 28th and 31st, but. none of them were very notice- 
able. The ob- 
server ut hIaozy reports n gnle on the 9th wliich blew down fences and trees 
i n  his vicinity. 

Solar hubs were reported ut Mount Vernon on the 16th and 20th, rind 
lunnr at  Veruy on the sd, iith, nnd 7th. 

A very bri lit meteor wus observed at  VortviILe oti tlte 30th nt !I 1). 111. It 
started tienr tuasiopin und seemed to descend nenrly verticully, und left n very 
perceptible luminons trnin behind it. The observer nt Vemy reports another 
on the 2d nt 8.30 p. in., very brilliruit, radinting from Leo nnd pussing south 
through Aquilu, und lenving a luminous train visible ten seconds. 

The ;‘ Iowa, Weather Service,” Or. Cf-ustnvus Hinrichs, Iowa 

Hnil wus reported at  huncie nnd Lognnsport on the 18th. 

City, director: 
July. 1887,,wus very hot, fine dry weather w i t h  southerly winds or calms 

prevniling. lhunder-storms nnd rains were frequent Lot enernlly yer - local. 
 lie menu temperntiire of the uir was 30.5 nbove norm9. During tile p u t  

forty-eight yeurs, .July hus but once been hotter in Town, namely in 1868. 
July was near1 ns Lot ns this year in 1864, 18G4, nnd 1845 ; in  1886, 1881, and 
I878 it renche% to within one degree of this jeur’s tem erntiire. 

All three dedndes of the month were above normar; the last by 1 O . 0 ,  the 
first by 2 O . 5 ,  and the middle decade by 7O.0, which thereby runks among the 
hottest decndes on record. Tlie temperature rose grnduully from the 11th to 
tlie 17th, und from the 26th to the 29th; on these hottest days, lieat storms 
with rnin, thunder, and lightning, und locully hi 11 wind nnd huil set in, 
greatly lowering tile temperature. ~ l i e  storm of t i e  17th wns most intense 
in sotitheitstern Iown, while that of the %,th wns most ninrked i n  the iiortb- 
eust. 

Althon 11 the Iieut wns very protrtrcted, and 011 sevcrnl days reached close up 
to the hi$test ever observed, we hnve henrd of onlj one cnse of fntul sunstroke 
in Iowa. In other pnrts of the United States fatul sunstrokes were numerous, 
especiully on Suiid-uy the 17th. l‘he reuson of this inimnnity from futal effects 
of lient i n  Iowtr is tlie present great dryness of our nir ; the relative humidity 
on the hottest dnys cnme down to 30 per cent. Hence the n )pnrenLly strnnge 
fuct that threshing muc\iines were kept, running in ~ o w u  w d e  the tliermome- 
tey ,rniiged high in tlie nineties, without futnl etfects to ninn or beust. 

l ltc sky wns genernlly fine, the mean cloudiness being fiilly 25 )ercetlt. be- 
low tlie normnl, which itself is low for our niid-smiiner. Malf of the duys were 
cleur, and notic were entirely clondy. 

The wind wns light, southerly winds und cnlms greatly predomitrnting. High 
winds werc locul, iind niniiily limited to the 12th, 17th, and 29th. 

The rninfnll wus generally considerubly 1)elow nornial in niuoiuit and on the 
whole cunie in local showcrs only. I t  rnined in the stnte on twenty-one dnys, 
or on two out of every three dnys, so thnt the rain fre nency for the entlre 
stute n )peurs high. Hut on only eight of these dnys dig tlie rnin extend to 
, >  ahout~bnlf of the stntions reporting, nnd on no dny did it rain throughout Iowa. 
1 he only purts of Iowa wliich received the normal umount of July rnins form 
11 belt from Sac over €Inncock to Mitchell county, nnd u ]urge area covering 
most of 13ucliunnt1, Benton, [.inn, Iowa, nnd Johnson coonties, where from 
four to six i n c h  of rnin fell. From these regions of full norrnnl minfall, the 
ainount diminishes in all directions, remuining fuirly sntisfnctory in the north 
nnd cast, nnd running down to lcss thnu two inches in southern and middle- 
centrnl pnrts of Lown. In portions of sorithenstern Iowa, even less thnn one 
inch fell. 

Creeks 
that never hnve been known to be dry before, linve, !)ecotne SO now. SO that it 
is often very ditiicult to ) r o d e  wnter for stock. 1 his is due to the drought 
of‘lnvt yew having left h i e  ground dry ; this year’s rnins, if no drought had 
preceded, would have been sufticient to mnintnin n fnir supply of wnter in creeks 
and spring$. 

The number of thunder-stormu wa9 high, corresponding to the freqi;ency of 
lociil rains. Much damage has been done to property, and ntany cattle, horses, 
and severnl men have been killed by liglrtning. 

Extended fogs prevuiled on the 2d in tlie west, on the 19th in the southeast 
locnl fogs were more frequent. 

A notable meteor IVUS seen nt nboiit 8.30 p. in.  0 1 1  tlre 2bt11, i n  cent.rn1 lown 
and as far ewt  us Iowrr City. 

The ‘ 6  Kansas Weather Service," Prof. J .  T. Lovewell, 

The hottest Jn ly  since 1874. Only two Julys on our record hnve been hotter, 
(1868 und 1874), nnd no precedin .Jdy has hnd so cloudless u sky. The 
rninfnll was a little less than half the July avern.ge, ar!d nearly the entire 
ninout fell oir tlre first day of the nlonth: This deficlellcy in the rthnfnll, ndded 
to t.he serious shortage of the preceding twelve months, found the growiug 
crops without the usual ground reserve to drnw I I ~ O I I ,  and grent datilage has 
resulted especially to the corn crop. We are I IOW passing through 11 periqd 
of ruin deficiency, one of which, according to our observations, occurs otice 111 
abont seven years, ench nlternnte period being one of mnxiniuin deficiency. 

Memi tempemt~re . - i9~.79 ,  which is 1O.80 nbore the July nvernge. The 
highest temperature w*us 108O, on the 17th ; the lowest was 56O.8, on the 24th, 
giving n rnnge of 4GO.6. hferin 3t 
7 a. in., 74O.85 ; nt 2 p. m.. (JOO.81 i at I) p. III . ,  7GO.74. 

Blowing water, nnd especially ground water, lins been very low. 

Northern lights were reported 011 the Gth. 

Topeka, director : 

Tlie mercury renclied 90’ eighteen titncs. 
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Rain.a?l.-2.14 inches, which is 2.23 below the July average. Rain i r  
measurable qnnntities fell on seven days. There were four thunder showers. 
The entire rainfall for the seven monthsof 1887 now completed has been 15.92 
inches, which is 6.15 inches belowthe average for the same monthsin the pre. 

er 
cent. clearer thnn usual. d m b e r  of clear days (less than one-third clou& , 
21 ; halfclear (from one to two-thirds cloudy) 9 ; cloudy, more thnn two-thirds{, 
I .  Menn cloudi- 
nessat7aa.m.,27.42percent.;at2p.m.,27.10percet~t.;~t9p.rn.,18.OE 
per cent. 

The “Michigan Crop Report” (the state weather service is in 
charge of N. B. Conger, Sergeant, Signal Corps, at Lansing): 

’ ceding nineteen years. 
Mean cloudiness.-24.19 er cent. of the sky, the month being 13.76 

There were 3 entirely clear dnys and notie entirely cloudy. 

The meteorologicnl features of the state are baaed upon the reports received 
from thirty-seven voluntary observep and eight of the United States Signal 
Service. Several valuable reports were riot received this month in time to be 
nsed in this report. 

T h e  
mean temperature for the stnte, 74O.0, is GO.6 above the normal. The mean 
tern erature for the U p p a  Peninsula, 64O.4, is 1 O . 1  below the normal, while 
for %e Southern Peninsula the mean temperature is from 3O.1 in the northerrt 
counties, to 6 O . 4  in the southern couties, above the normal. The mean daily 
maxitnuni temperature for the stnte is 86O.G.  

A hot wave pnssed over on the 15th, 16th, nnd 17th, when tem erntnrce 
were recorded above looo, the maximum temperature bein 102O, a t  ~larshall ,  
on the 17th, and a t  Three Oaks on the 14th, I’ith, and 29%. The maximum 
temperatures at several stations were recorded above 90’ on twenty days of the 
month. The highest monthly mean maximum temperature, 93O.3, is reported 

On the evening of the 22d the temperature, which had been high for the past 
ten days, be an to fall, and reached the minimum ou the morning of the 23d, 
of 36O.7, at  haylord. Frost was reported from several stations in the northern 
part of the stnte. The temperature began to rise again on the 24th, and con- 
tinued high for the remaining portion of the month. 

fiecipiiation.-There has been a deficiency of rainfall in the centrnl and 
southern sections, and a slight excess in the northern section and Upper Penin- 
sula. The normal rainfall for July, for the state, is 3.32 inches, while the 
average has been but 2.07 inches, showing a deficiency of 1.25 inches. In the 
southern section the deficiency ie 1.50 inches, and the central section is 1.67 
inches. 

Rain fell genernlly in the state on the Ist, 2d, 3d, and 4th, while the sonth- 
ern tier of counties received some on the Gth. 0 1 1  the 9th gonernl rains fell 
and the central section records rain on the 12th and 18th. On the 21st occurred 
the last general rain, and the central section records rain on the 22d in some 
localitieu, and Macomb county reporte rnin on the 23d. From the 22d to 
the Slst, however, there occurred no appreciable arnon~tt of rnin in the 
southern and central cotinties, except Macomb county, on the 23d, and the 
drought has been severely felt in these sections. 

Bn , Clinton, Allegan, Hacomb, Kalnmazoo, and Wmhtennw counties re- 
cord ress than one inch of rainfall for tlie month. 

Decatur, Van Buren couiity, nnd Chelsea, Wnshtennw county, record no 
rain w fnllen since the 4th. 

Temnperature.-The temperature for Jiily hns been above the normal. 

- 

’ at Hudson. 

Summary. 
Xonthly incan temperature, 7 4 O . O  ; nienn of inuximum temperature, 9 j 0 .  1 ; 

mean of ininittiurn temperature, 47O.7 ; nienn monthly range of temperature, 
49O.4 ; highest temperature, 1 0 2 O . 0 ,  at Mnrshall, date 17th ; l‘hree OdiY, date 
I4th, 17th, 29th ; lowest temperature, 86O.7, at  Gaylord, date 23d ; monthly 
ran e of tetnpcrnt.ure, 05“.3. 

d e a n  monthly rainfall, 2.07 inches. 
Average movement of wind? 5,263 miles i maximum velocity and direction, 

37 miles, southwest, nt Mackinaw City, date 30th ; average number of clear 
days, 14.6; average number of fair days, 12.4; average numbcr of cloudy 
da e, 4.1 ; arerage number of days on which .01 inch of rain fell, 8.9. 

Eight frosts were reported nt the following stations on the 23d: Enst Tuwns, 
Gaylord, Harrison; Mnckinaw City, ntid SwnrtL Creek. 

The “ Miunesota Weather Service,” Prof. Wm. W. Pnyne, 
Cnrleton College, Northfield, director : 

The dontinatit features of rhe month were a deficiency of rainfhll in the 
southern eoiintics, an excess in the northern, and a temperature slightly above 
the normal. IJrom the 1st to the 16th there wna an excess of temperature and 
a slight excess of precipitation; for the week endin the 23d there was a defi- 
ciency of precipitation nnd a temperature slightly ntove the avertye; from the 
23d to 81st, there was a lack of precipitation and an excesu of temperature. 
At the close of the month harvesting was pro ressing rapidly a.. far north as 
the forty-seventh parnllel. The tortindoes of t f e  26th, ZGth, and 29th did some 
little damage in the vicinity of Moorhead. In some localities the oat, barley, 
and wheat crops were re orted below the average from the effects of the dry, 
hot weather nnd chinch $ugs. 

[ren~perature.-Tliis 1ia.s varied from about. normal at  Sniiit Vincent and 
Duluth to 2’ above a t  Moorliead and Saint Pnul, nnd l o  above ut I,n Crosse. 
The average tempernture for the stnte is 72O.4; this is, regpectively, OO.2 nnd 
1 O . 6  above that of the corresponding month of 188G and 1886, nnd-lO.l warmer 
thnn the preceding month of ,June. The warmer periods of the month were 
the 5th to 11th (inclusive), 13th to lGth, I‘Jth, %th, 29th, 31st; the xnaxinia 

temperatures occurred mainly ditring the second of these r i o d s .  The high- 
est reported in the state was recorded on the 15th at Pine iver Darn, and was 
lolo; Sherburne followed with n maximum of 100’ on the Il th,  IOth, and 26th, 
while for the year revious it was 10i0. At Spring Vnlley the maximum waa 
98O on the 15th a n i  16th, and for the precediit year 1 0 1 O .  At La Crosse the 
maxiniurri of 98O.4, re istered on the 16th, is 8 e  higheRt recorded since July, 
1874. The dates on w%ieh the lowest teniperatures were re orted are the 2 4  
9th, loth, lt)th, 20th to 23d (inclusive), 25th and 80th. ‘de minimum tem- 
perature for the state is 37O, and wns recorded at  Pokegama Falls on the 23d; 
on the same date it was 39O. 6 at Park Itapids, and 38O. 1 on the day preceding at 
Snint Vincent. The minimum temperature is 7’ lower than reported at any 
place during .July, 188G, add the average of the minima temperatures for the 
state is 3O.2 lower. The monthly rnnge of temperature for the stnte is 64O; the 

eatest range for any station is 68O.3, and occurred at  Moorhead, while at 
E r d  1slnr.d and Pokegamn Falls the rail e was 56O.O. The least monthly range 
wns 3 i o ,  and wns reported from Lake lfinnibigoshish nnd Rolling Green. 

Rea’ ifation.-‘l he average for the stnte (in inches) is 3.86; thi, is 0.61 
above tfat of the corresponding month of 188ti, and 1.27 below that of 1885. 
The rainfall was fairly wcll destributed in the northerrr counties, where there 
was a11 excess, while in the southern counties there was n deficiency, which 
was most marked in the southeasterti portion of the state; at Grand Meadow 
the total preci itation wns only 1.43, while at  Ln Crosse it was 1.77; at  the 
lntter Rtntion t i e  fall waa 2.88 below the average of fifteen years. The rent 
est recipitation was rne ra l ly  reported from the region of the Red give; 
Valgy and the Great \ oods. Some of the hetrviegt totnl monthly falls re orted 
were !doorhead, 6.40; Pine River Dam, 5.94; Pokegama Falls 6.29; ?,eech 
lJake, 4.4G; Lake \Vinnibigoshish, 4.40; Saint Vincent, 4.28; buluth, 4.17; 
and Saint h a l ,  3.89. This is 1.08 irbove the average nt Moorhead, 1.37 above 
a t  Saint Vincent, 0.60 above at Saint Pnul, and 0.25 above at Duluth. The 
dates on which precipitntion wu8 general are 1st to 4th (inclusive), 8th, 9th, 
I l th,  12th, 14th to 16th, 21st, 26th to 29th. Stations reporting tan inch or 
more of precipitntion, with the dates, and which fell mainly during the preva- 
lence of thunder-storms, were: Moorhead, 1.03, 14th; Saint Vincent 1.91, 
8th, nnd 1.04. 14th; Duluth, 1.33, 4th; Saint Paid, 1.13, 1st; Lake d n n i b i -  
goshish, 1.60, 16th; Leech Lake, 1.21, 16th; Morris, 1.06 3d- lted Wing, 
1.00, 12th; ISscels~or, 1.05, 27th; Pine River Dam, 1.12, 36; dnnkato, 1.00, 
13th. 

the Uuirersity o f  Mississippi, Oxford, director : 
The 66 Mississippi Weather Service,” Prof‘. R. B. Fulton, of 

Summary. 
3ienn tenipcratore, &2O; normal for July, 80O.6; highest, 102O, at Herman- 

ville, on the ZOth, and at  Lake, on the 19th; Iowest, 63O, at  Corinth, on the 
2d; nbsolittr rnnge of teniperature, 3 P .  

Average depth of rainfnll, 4.38 inches ; , rentest monthly railifall, 8.29 
inches, at Hermanville; least month1 rninfalf 0.40 inch a t  Corinth. 

Rainfall lins been generally nbun(fant throughout all the ~tates .  A few 
smnll scctions in Mississippi report n deficiency, but there hacr been enough to 
keep the cro > in good condition. 

Cotton nnd Corti crops are reported ns being better thnn for genre. 
While throughout the northern and eastern states the temperntiire for July 

wns from two to five degrees above tiortnal, it was very tiearly normal throtigh- 
out Mississippi. 

The “Missouri Weather Serrjcs,” Prof, Francis E. Nipher, 
of’ Washington University, Saiut Louis, director : 

The mean temperature for July, 1887, 1 1 ~ 6  been 82O.5, which is 3O.8 above 
the norninl tempernturc. The month was ltot throu hout, the sccond decade 
beitig the hottest, whilc tlie .first was somewhat c o o k  thnn the third. The 
highwt temperntiire wns 118O.8, on the 7th, and the low’est was 69O.6, on the 
24th, this being the only dny dnring the month that the temperature fell below 
70°. Tit: >temperature rose to and nbove 90° on eighteen dnys durin the 
month. 1 he menn temperntiire of the past inoiith has beeti exceedcf but 
twice since 1837, vir., July 1854 and 1808, when the nienn was 84O rind 84O.3, 
res ectively. 

#he ruinfall at  the central station was 2.70 inches, which is 1.89 inches be- 
low the average for July a t  Snint 1 ~ o n i ~ .  About two inches of this fell at  tlie 
be inning of the month. 

fn  the stnte the highest teniperntures re oited were: 109’ at  Pro ‘rem; 108’ 
a t  Mexico; l0Go at  T1ouisiana; 104’ at  Sc#alia and ‘I’roy; 103’ a t  Minmi; nnd 
102O at Kirksville and Steelville. The lowest t.empcrnturcs werc: 54O at Ore- 
E n ;  6 6 O  nt Louiuintin; 5G0 at Ironton, Iiirksville, and Minmi; and 66O.G at 

onstonis. The highest mcan .was F ( P O . 9 ,  at Colnmbin, and the lowest was 
71O.3, at Springfield. 

The rairrfall lins been below the arcrage all over the stnte, excepting two 
s m d l  areas, one in the northedst part of tky state and the other in the south- 
enst part, whcrc the fall W ~ R  four inclies. 1 he lowest rainbll is reported from 
the station at Mexico, 0.72 inch, it being the only station having less thnn one 
inch. 

The observer at  Oregon reports thc late corn is parched so hndlg tiow that 
rnin cannot restore it. Enrly corn is matured trnd will produce an average 
crop of fortv bushels per acre. S >ring whent nnd oats matured well and aru 
tiirriing out hetter than usnal. Fal\ whent yields below the nvcrage. 

The ‘(Nebraska Weather Service,” Prof. Goodwin D. Swe- 
zey, of‘ Doane College, Crete, director: 
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The month of July has been characterized by the continltance of the dry 
Wenther of the seavon and by the occurrence of the hottest dny for ten years. 

A.ecipitatioii.--I~:xcept nlong the lower Plntte and Lorip Rivers, nttd thence 
northward nlong the Missouri, the rainfall ll&q been very meagre, from nn inch 
and a hnlf to three inches ; the lnrgest amount reported is 5.95 inclies nt \\'est 
Point. The nrerage for the whole stnte is 4.77, while the iiortnnl for July is 
4.20, ns deduced from the pust ten penrs. The distribution in time lins not 
been yo fur out of the wny, the number of rniny days being i.7 ngninst a  no^*- 
mal of 7.9, but, in genernl, the ground had bcconie SO dry nnd hot that tlie 
smaller amounts reccived did not do their work. It is to be noted that for a 
whole year preceding this month, the monthly rniufall \in.. been nlniost regu- 
larly b b l o ~  the normal nuiount, CL" will be seen from the fnllowiiig tl)le: 

/ Raitqfall. 
-- --- 

I Actual .  1 Sorninl. 
I 

11 on tll .  I Actiiul. 1 Nurtnlil. 1 1  Jlontli. 
. . . . . .  - . . -.- 

* 1855. I t i d e x .  
July ............................. 1.31 
August ......"........... ...... 2.97 
September .................... 3.59 
October ......................... I .25 
h'orninbrr ..................... I .26 
Dcceuiber ....................... .go 

1887. liichrs. I h c h e a .  .................. ............. : ....... .......................... 1 .36 I 1.11 ......................... 1.62i 2.81 
3.04 4.26 

Totnl ......_............ I a 1 . o 6 !  29.78 

........................... .......................... 4 . 2 4 '  4.97 --- 
1 
J.-. - - .- 

I n  other words, the eoil entered upon its senson of summer lient and drying 
this month with about seven and one-half inches lesu of rainfall since the pre- 
ceding summer, than the normal amount, making it, on the whole, one of tlie 
most trying season for cro 19, 1 outlg trees, grnss, etc., that we huvc experienced 
since "gr>rsshopper dn 8." .  in fnct, we nuifit go back to March, 1886, with its 
unprecedented snowfalt to find a month with precipitation notnbly above the 
normnl. 

Teem eratio.e.-'l'lie inenn temperature lins not been grcntly nbore the nor- 
mal, afoiit one degree. The noon ternperature has been 3Onbove the normal, 
and the niasimum temperntiire on the nfterrioon of the 29th reached 10S0, 
both at Crete mid Oninliu, n temperntiire higher tl;yti nny before reported for 
the ten yenru thnt onr records have 1)ceii kept. 1 lie lowcst teniperntnre of 
the inonth, 47O, is also lower than nny reported during tliiit period. 

Wind.--On the nfternoon of the 29t.11, before nientioned us the hottest dny 
on record, the only toruado that has done iruy serious dnmnge in the stdte for 
a nrlmber of yenrs swept Ihvid City, killiug severnl persous nud dcatroying a 
Considernble )nrt of the town. 

Therc luls becn a notable lack of tliunder and hail stornu, no hsil. in fnct, 
being reported froill uny prirt of the state. The clouds hare been light and 
fleecy, and there have I)cen but three duys on tlie nvcrnge i n  which the sky 
would be designntcd cloudy. 

The New Jorsey Woatlier Service," Prof. George H. Cook, 

The inoiitli hns been characterized by excessive hent nnd I~uniiditg rind vio- 
lent stornls. 'I'he lnrgest, rainfull reportcd for the month was 18.2!) inches a t  
Hightstown. On the 22d 8.40 inches fell nt Mntciwnn, eauuiii dnniiige to the 
amount of $10,000. At $liillipsbnrg, Warren Co., nu the nigft of the 23d, n 
very severe thunder-storm occurred. The lightning strnck a smokestack on 
the Delaware Rolling Mill, and it fell against nuother high stnck and both 
-crushed i n  the roof over the hot furiiaco. A hecivp shaft in the mill WIM also 
cut in two by tho li htning. The Judd ctwriuge fnctory new by was completely 
demolished. Hnmfin's bnrn wm hlowrt over nrid foirr hozsen IWI'C btrricd in 
the ruins, A car loaded with ice, on the 1,ehigli Valley l i d road ,  wns blown 
down a11 cnibnnkmeid, and several h o n w  in $iffcrent pnrts of Pliillipsburg 
were unroofed and tnniiy trees were u~irooted. 1 lie dcrniagc, so fnr as known, 
will not be less than $20,000. 

The incan tcinpcrnture at  ten stnt.ions as coni w e d  with norninls tleterniined 
froin pwt records of New York Citl, Atlantic t'ity, Pnterson, Sewark, Sontli 
Ornnge, SomerviIIe, bIoorestown, I hilndelphin, I,n~nbertville, atid New Brnns- 
wick, shows an exees~  of hent received during July of Yo.& 

The 6' New Euglmd Meteorological Society,f7 Prof. W m .  H. 
Niles, of the Iugtitnte of Tecliuolog~, Boston, Massaclrusetts, 
Presideut : 

of the Agricultural College, New Bruiiswick, tliract.or : 

The itinnth $19 a whole has been Ilnus~uilly warn1 and wet, nnd ns 11 co~ise- 
pence ,  sultry nrld oppressive. l 'he greatest hent WRS during the first four 

ays, in continnution of the hot weather n t  the end of Jnnc; the coolest dnys 
Were t h e  I l th ,  liitli, lGth, nnd 21st, thc rnirtiniuin of the month occurring 
enernll 7'he henviest rain f r  ell on t i e  28d and 24th; thunder-storms \vere frequent and severe, und mnny 

f0 y days nre reported. 
Brs.  15. J. Doton reports from' Woodstock, Vt., in coiitinuntiou of the 

records of the late Hosea Doton, that Jiilv, 1887, is the warniest month for 
the ItLqt nineteen yenrs. Mr. 1%. 1). A. Jl'nrd, of Middletown, Conu., c0n1- 
Pores the daily nicans of July, 1887, with the drdy menus of twenty-nine 
J>l '9 nnd finds nn c x c e s ~  on i d 1  bnt s i s  dngs; the mean of the month is 
hlgh'~& thnn that of rill previous records, excel)t for Jnlg, 1808, \vhcn the I I I ~ U I I  

'I'l~e weather of the rnonth inny I)c considered  under eleven nlteriwting dry 
and wet. period3, ns determined by Iiiiroinet ric chnngcs. 

011 the sccoud or lust of the duks nientioned. 

was 740.62. 

- - . .  -. ..... ................... - -. .... . 

(1) The hent of the ondof June continued dnring the first four days of Jul 
while the pressure was higher to the south, and most stntions lind their hi&: 
est maximum on the 2d. The maximum temperntures at  severnl stntions are 
of interest. 
.. -. ....... - ............... . . . . . . . . . . . .  . .  

Stntiona. ! I8t.l zd.' 3d. '4th.:  f i t e t l v l l a .  
I -- I ._!-_ ' .  - -___ 
i o l o ; o ; o  

Sholburno, h'. 11 ................. lgr 196 83 94 Hnr 
Nnnltum, N. H . 0  ................. (g2.3!*.793.3yo nfnn 
\Voodntock,Vt .................. '94 l$i 92 gz Nnii 
Antticrat. B11i.m ................. ; 9 ~ , 6 9  .6 I 67.8, Niin 
Frnminglinni, nInYa ............ 94 I& $7 '  ow 
IInrtford, Conii .................. ' g1 .5~95  93.788 Nrw 

(2) With thc irp woiich of a fuint cyclonic distiirbniice 011 tltc 8th and its 
passu e oler Cnnuia on the Gth, i&s were reported at many stntions until 
the 7%; this, however, caused ltttle relief froin the heat ns tlie winds were 
still southerly. (3) The 8th wns generally fiiir and wnrnter, before (4) the 
nrriral of nilother modernte cyclone. thut canie from tlie Lakes on t,he sth, 
nnd passed over New Ihglnnd or1 the 10tl1, causing ~ i u n ~ c r o ~ ~ s  showers and 
some violent thunder-storms until its northwesterly winds on the 11 th brought 
fnir and temporarily cooler weather. (8) The fuir weather Jtisted froni the 
12th to tlie IGth; warm ut fimt, when thc prcssure wns highest in the south, 
arid thus those stntions that lind not reached t.lieir month's 1nasilnuin on the 
2d found it on the 14tli, when temperntures from 88O to OGo were generally 
recorded; tlien the a prouch of an trnti-cycloue over t.he Lakes ou the 14th, 
arid across New l h g k u d  on the 15th, brought' northwcstcrly winds and mod- 
erate tetn eratures, and minilnu na low as 50' in the northern valleys, and G8O 
to 600 in tXe south on the early morning of tlie 16th; tliis was the lowest of 
the month at niany atat.ions. 

(6) During the 16th, 17th, and 18th, the greater art of New Englund for- 
tunately escaped the extreme hent that affected t i e  states to the south and 
west. High pressure ou the southern stntes drove the air northward, and the 
tempernturc rose froin 96Oto 100' in Philadelphia and cities to the westward, 
but excepting in  southwestern Connecticut, few of our stations reported 
niusitnti above 8S0, and inany hnd during this period no ninsimiun over 80°. 
This was in great part due to the pnssnge of a gentle cyclonic disturbance 
from Canndu over New En land, giving us sonthenstcrly or easterly winds, 
inin and thunder-stornis, w h i k  the refit of tlie coirntrj' hnd light soiitliwesterly 
winds irnd scorcliing sunsliine. (7) Fair weiitlicr followed, with moderate 
tcmpernturc on the 19th und 20th. 

(8) A wet eriod from the 21st to the 24tl1, cnitsed by the passnge of n 
cyclone from fllinois over tlie Lnkeu and Cnriadn, niaintained moderate tem- 
peratures and uve excessive rainfrill to certain stntions; the lnrgest tneusures 
nrc here quote! : 
-. ............... -- ~ 

DoerHold, Jlnsv ............. 
Kurtlinnil~tuii ,  l i i s a  ................... 
>Innchostcr, h'. I4.a ............. 
Niinctierter, N. I I .  h ............. 
Muiiclmtor N. H.G. ............ 
Uuyrl'a Cornure, N .  Y ........................................................  ow IIartdrd,  conii ............ 
.... - - -. - . - -. - .. .. - ... -. .. .. - . 
,, J hiindcr-storins were 
The reinailling days o f t h e  inonth may be considered ns (!)) warm nnd gen- 

era11 fnir froill the 25th to the 28th, but with showers on the 26th and 28th; 
the (Cstribution of presslire diiring this period being ill-defined, escept in the 
Gulf states, where a cyclone hovered nboiit for several dnys; nnd (10 show. 
ery nnd hot on the 31st, when a faint cyclone pwsed north of us over knadn .  
hInny thunder-storins occuimd dtiring these two periods, tlie storms of the 
Dlst being cspeciully severe in Connecticut. 

Allrortis were recorded nt a few sttitions on July 13th, ldth, IBtL, 19th and 
20th. 

A sinal1 but brilliant mcteor ww seen by Mr. Higgins at  West Milan, N. H., 
on the night of July 3d, nioviug from northwest to southeust. 

'6 Oregon Weather 
Private, Signal Corps : 

2'emnperatuve.-'rhc temperature has been nearly normul tlirou hout the 
stnte. A wurm period extended over the state from the 5th to 8tf ;  a cool 
period from the 12th to 18th. A noticcable festute is the fnct thnt during the 
extreme lient prevtriling throughont the enst on t.he lGth and 17tli, here we 
had our conlest period. The highest temperatures recorded were 106O at Umn- 
tillu 011 the I!cth, and 103O ut Asltlnnd on the 8th; the lowest recorded were 
tLGo at Fort Klnmuth on the 14th and 15th. A specinl cllnracteristic of the 
tenipcrnture in the $leys wns the few extreme wiirin dnys, nnd the great num- 
ber of cool days. 1 he nights were more tllrrn usually cool. 

I~!aiq,fuU.-Tlie rninftrll was below the tr\'erage. An oecusionul shower fell 
dong the ~olutnbiu from Portland to the ocenn, but no rain in the Willnmette 
\'nUcy. One shower fell i n  the Unlp un Vnlley i froin one to three sliowers 
in the Rogiie River vnlley und the sou8lern counties through the lnkc regiou : 
titore rnin fell in this Intter sectiou tlmn i n  nny other part of the state. Uc- 

enerally reported on the 28d and 24th. 

report prepared by B. S. Pague, 
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cnaional showers fell along the coast, and light sprinkles in the eastern part of 
the state. 

Tin&.-Thc winds were generally light to fresh from a westerly direction. 
Frosts.-Occnsional frosts are reported at Fort Klamath from the 11th to 

IGth, and a ver light frost at  Baker City on the 13th. At I h t  Portland light 
frost occurred $0, the 10th to 14th, inclusive. Frosts occurred in the moun- 
tain regions or along the foot hills from 12th to 17th ; they were light and no 
damage is reported. Frost in July is unusual. 

The "South Carolina Weather Service," Hon. A. P .  Butler, 
Commissioner of Agriculture for South Carolina, director : 

The month has been chiefly remarkable for the unusually high temperature 
which prevailed during the second decade, and for the abundant rnins which 
occurred during the closing days. 

The temperature began to rise on the 12th, on which date Hanipton and 
Bennettrille reported tuaximum readings of IOOO each. On the followin day, 
lath, the maxima were: Hntnpton, 10:jo; Bennettmille, IOIO; Brewer %fine, 
loo0; and Chester, 104'. The temperature continued to incrense over all 
sections of the state until the 18th and 19th, ou which dates the highest tem- 
peratures of the month were reported. 

A t  Charleston the mean.temperature, 81O.7, was slightly below the avera e 
of the last sixteen years. In  the rest of the stnte i t  was  normal or slighty 
above. 

The heavy rains of the 29th and 30th were caused by the passage of a C ~ C ~ J I I C  
which formed in the Gulf of Mexico prior to the 27th; on that date'it was 
central near Pcusacoln, Fla., whence it moved north-northeastward into Ala- 
bama. From the 29th until the 31st the cyclonic area increased and sprend 
over Alabama, Georgia, South Carolina, and northern Florida, and was at- 
tended by heavy rains, with tornadoes, in Alabama, Georgja, arid our state. 

Summary. 
Mean temperature for the state, 82'; highest tcmperature, 1 lo', at Chester, 

on the 18th; lowest temperature, GOO, a t  Spartanburg on the 1st and 3d; range 
of temperature, GOo; greatest daily range of temperature, ago, at S artanburg, 
on the 1st; lea5t daily range of temperature, 2", at Newberry, on t i e  29th. 

Mean de th of rainfall, 7.49 inches; greatefit monthly rainfall, 13.62 inches, 
at Blackvilfe; least monthly rainfall, 2.79 inches, at ,Jacksonborough; reatest 
daily rainfall, 3.70 inches at Abbeville on the 30th; le& daily rainfat, trace 
(amount inappreciable), at Spartanburg and Abbeville on the 18th, and at 
Anderson and Hampton on the 19th. 

Average number of rainy days, 14.4. 
The following is an extract from the report of the '( Meteoro- 

logical Department of the State (Tennessee) Board of Health," 

prepared under direction of J. I). Plunket$,'M. D., President 
of the State Board of Health, by H.  C. Bate, Signal Corps, 
Assistant, Nashville : 

The month of July presented the usuul amount of electrical disturbances, 
but the principal feature was the excessive and unprecedented heat during the 
latter half of the month. 

The mean temperature was 7 r . 8 ,  considerably trhore the normal, and the 
highest mean for many years. I he minimum was 5 6 O  recorded on the lst, and 
wits the highest July minimum since 1883. The hot wnve which came about 
the IOth, culminated general1 about the 17-19th, but continued with a slight 
rclnxatio)tmtil the clove of t i e  month, and was the longest warm tipell ever 
known. 

The precipitatiori was ratLer below the average, the mean being 3.32 inches ; 
of this amount, the eastern division received an average of about four inches, 
and the other two divisions nboiit three inches. The week of the 14-20th 
was the "dry week," and with the dsception of n few local rains in cnst,Ten- 
nessee, and two or tliree in the western part of the state, there wna a serious 
absence of recipitntion. I t  was during this period that the hot wnve cul- 
minated anx wna so severely felt. Many of the ririns were attended with 
severe electric stornis, some of which were very destructive to life and 
property, The proportion of cloudiness was irbout the normal. 

Swnmanj. 
Mean temperature, 7P.8 ; highest tempernture, I O I O ,  on the 18th and 30th, 

at Milan, atid on the 29111, at  Austin ; lowest tempenrture, 6G0, on the lst, at  
Farmingdale ; rnnge of temperature, 4G0 ; niean monthly range of tern era 
ture, 310.1 ; greatest monthly range of temperature, 420, at FarmingSale 
least monthly rnnge of temperature, 2 8 O ,  at Wnynesborough ; inean daily range 
of temperature, 1 B O . 8  ; greatest daily rnnge of temperature, 8 2 O ,  on the 1st and 
Igth, at Farmingditle, and on t.he 18tl1, at Hohenwnld ; least daily range of 
temperature, 2", on the Gth, at  Ilogersville, and on the 24th, a t  Beech Grove ; 
mean of maximum temperatures, 9 8 O . O  ; mean of minimum temperatures, 
66'. 8. 

Average nurnber of clear days, 11.3 ; average ;lumber of fair days, 11.6 ; 
average number of cloudy days, 8.2 ; average. number of days on which rain 
fell, 11.6. 

Mean depth of rainfall, 3.32inches ; tnean dnilyrainfnll, 0.107 inch ; greatest 
rainfall, 6.67 inches a t  Gricf ; least rainfall, 0.80 inch, at  Woodstock ; greatest 
locrrl daily rainfall, 2.18 inches, on the 24th, at Florence Stution. 

Uays of greatest rainfall, 4th, Gth, 6th, Tth, 21st, 24th ; day of greatest rain- 
fall, 24th ; day without rainfnll, 1Gth. 

Warmest days, 19th, 30th, 31st ; coldest day, 1st. 
Prevailing winds, south nnd southwest. 

' 

I he ranges of ten1 lernturc were about the normal. 

. .- . . . .- . . - . - - .- . .. . -. . . . - . .. -- --  -- 

NOTES AND EXTRACTS. 

COINCIDENCE O F  SUN SPOTS WITE THUNDER-STORMS AND 
AURORAS. 

The following extr;wt is published in view of the general in- 
terest in sunspot investigations : 

As the result of the extended series of observations described, it hns been 
found in general that whenever groups of facula, with or without dark spots, 
are a pearing by rotation or are burstin forth upon the earthwnrd side of the 
sun tgere is an immediate increase in tf under-storms in the lower latitudes, 
and probably of auroras in the higher latitudes. If, however the aurora 
becomes visible nearer the equator at  such timert, there is an immediate, though 
perhaps temporary, decrease in thunder-storms, though the aurora had 
taken their place. In short, the aurora and thunder storms np ear to have 
a common origin, and in certnin locnlities, a t  least, a reciprocnl refation to each 
other. Instances have been noted also in which an aurora in the United Stntes 
has been coincident with unusual electrical storms in Europe, and vice 
versa. 

The relation hetween the various phenomena is such that if an increme of 
thunder-storms or au ro ra  is noted, faculle comin into view by rotation or 
bursting forth elsewhere upon the sun may be lookei for with confidence. On 
the other hand the a pearauce 11 on the sun of bri ht  facule betokens an im- 
mediate increme in tge eleetrica?phenomeua atteniing the storms which may 
be prevailing at  the time anywhere on the face of the earth, unless an aurora 
should intervene, as h a  already been noted. 

In  general the disturbed solar and terrestrial conditions incrense or diminish 
in like ratio. The curious fact has been noted, however, that a single distur- 
bance occupying thee-eun's disc alone seems to have a more marked effect than 
a succession of such disturbance as though variability of tension rather than 
the maintenance of high tension were most concerned in the production of the 
phenomena in question. Aside from this, and a a rule, however, there is an 
evident pro ortton between the extent of the disturbances on the sun and thobe 
on the earti. Neither au ro ra  nor thunder-storms become univerral, but are 
distributed in accordance with laws which it is not noposed to discutlb at pres- 
ent. The point is that under known limitations ana in definite localities there 
is an incrense in these phenomena whenever the solar conditions are favorable, 
and no such increase has been noted at any other time. 

As is the case with aurora6 and thunder-storms, the disturbances of earth 

% 

currents, known RS magnetic storms, are subject to limitntions and do not pre- 
vail with eqnul intensity at any one time over the entire surface of the globe. 

The forces manifest in thunder-storms and auroras being of the character 
and having the origin that hns been described. the question arises as to whether 
these forces nre concerned also iii the production of the movements of the 
atmos here with which they are associated. (By 11. A. Veeder, in The Elec- 
trical ko r ld ,  1701. X. KO. 9.1 

EFFECT O F  RAINFALL UPON TEMPERATURE O F  THE AIR. 
From Sntiirday, July lGth, to Sunday, July 24th (both inch ive )  there fell 

7.8 inches of win, as meriwred in a rain-gnu e at my residence on the Ridge- 
wood Itond, hlnplewood, situated about one-gird up the slope of the Orange 
Mountain, arid exactly fourteen ini le~ due west from New York City. There 
are 48,660 square feet on an ncre; and 7.8 inches e uals O.GOR of a foot; 
43,660~0.608 equals 26,484 cubic feet to the ncre. * * S o w  it has 
been determined by iiccurate experiments thnt if we could put nll the heat 
Given out by the burning of twenty pounds of dry white pine into a cubic 
foot of water, it would convert the water entirely into vapor, having the okdin- 
ar temperature (say 60°) of the air. 

b h e n  vapor condenses into wnter, the heat which kcpt i t  as vapor must evi- 
dently go out from it. As we had a 
fall of 2G 484 cubic feet to the acre, it would require 20 x 26484, or G29,G80 
pounds of) dry pine wood to send this mass of water again into vapor. A cord 
of dry white ine is mid to weigh 1,868 pounds, and G20,680 divided by 1,868 
give# 288 cor& as the quantity of pine wood required, in burning, to evapor- 
ate our recent raiufall on an ncre; and before that rain could fall on the acre 
just ns much heat as is given out in the burning of 283 cordH of pine wood 
had to be lost to the vapor and given out to the nir above us. Should we be 
sur rised that a fall of rain (escept it be very cold) rarely cools the air?  [A. 
hi. s h y e r ,  in  Scientific Americnn, No. 6, vol. lvii.] 

The above estract will be of interest i n  counection with the consideration 
of raitifall as a modifier of hi rh sunttner temperatures. I t  ~4ould be remem- 
bered that the heat liberated ?)y condensation iti usually at quite nn elevation 
above the earth surfacel nnd its itifluence u on the surrounding air will gen- 
erally cause it to rise instead of falling to t!e earth. At the same time the 
stratum of air next to the earth is being charged !. vnpor produced from the 
rairifall coniing in contact with the heated earth. {hi8 evaporation will enuse 

The data gives us some curious figures. 


